adducts could well be explained with the dissociation energies (DE) of the complexes [14] . The DE is related to the proton affinity (PA) of the constituent base by DE = a-b∆PA where a and b are constants and ∆PA is the absolute PA difference [10] . Therefore it can be argued that the DE hypothesis used for the thermospray data can also be used for the explanation of the adduct formation in APCI.
As the PA, and consequently the DE, of a molecule is dependent on its structure, the tendency of a molecule to form adduct ions can be used for structural identification purposes. A major problem with this theory is the presence of the collisionally induced dissociation processes occurring in the sampling region of the atmospheric pressure source (somewhat like the effect of the repeller in the thermospray interface) which are, ironically enough, meant to de-cluster the adduct ions. The following, limited study, discusses the data from the acetate adduct ions with steroid molecules (see Fig. 1 for a general structure and the numbering of the C atoms) in the negative ion mode. Abundant adduct ions for these type of molecules have been reported both with the thermospray [7] as with the HN [8, 9] interface. These types of compounds are chosen because the MSMS data are considered hard to interpret [15] . That is hydrogen transfer s Adduct ion formation is a frequently observed phenomenon in mass spectra originating from atmospheric pressure chemical ionisation processes. In this study the relation between the relative intensities of the deprotonated molecule and the acetate adduct ion and the chemical structure of some 22 corticosteroids was investigated. The ratio between the ion intensities of both ions changes upon the presence and the position of the hydroxy group in the steroid molecule. That is compounds without any hydroxy have a low tendency towards acetate adduct ion formation whereas its position influences the deprotonation of the molecule. From the data of this limited study it can be concluded that knowledge on the mechanism of adduct ion formation will be of help for structure identification studies. reactions make the assignment of the fragment ion structure for these molecules extremely difficult and in contrast to EI mass spectra little [15] is known about the fragmentation mechanisms of steroids in the MS/MS mode. The APCI data show that adduct ions can tell us more about the structure of the steroid molecule.
Experimental Chemicals
For the experiments Milli Q water and LC grade methanol were used. The steroids were from the internal stock and their purity, higher than 90 %, was checked before application by LC-APCI-MS. Acetic and formic acid were purchased from Merck (Darmstadt, Germany).
Instrumentation
An HP1100 LC system was used for the delivery of the mobile phase, consisting of 80 % methanol and 20 % water, at a flow-rate of 1 ml/min. From samples with an approximate concentration of 20 µg/ml, 25 µl were injected into the eluent. An Hypersil ODS 5um (60 × 4.6 mm) column was applied in order to guarantee complete mixing of the compound with the eluent. The MS experiments were performed with a Sciex API 365 equipped with a heated nebulizer interface. The MS settings of the system are summarised in table I.
Results and discussion
Adduct ions of acetic or formic acid with analyte present in the negative ion mass spectra have been reported before [8, 9] . Although the DE have been calculated for positive charged adduct ions [6] , it can be argued that the abundance of acetate adduct ions, -is also related to the dissociation bond energy, and thus the proton affinity, of the bonded molecules [10] . This could mean that adduct ion formation of a steroid can tell us something about its structure, especially when the PA of a hydroxy group in a steroid In a limited project we intended to explore this hypothesis by starting off with the analysis of some 30 steroid compounds, being variations of three groups of compounds (see Fig. 2 ). These groups are: 3-keto-delta-4, aromatic A ring with a hydroxy on 3 and an aliphatic A ring with a hydroxy on three. The first group showed a good response for the protonated molecule in the positive ion mode. In the negative ion mode no significant signals were obtained, except for two compounds. Better response in this mode was observed for the compounds with the aromatic A ring. But then again, these compound lack significant ions in the positive ion-mode. Group three did not generate any abundant ions in both modes. Steroids lacking keto groups show a low tendency to the formation of protonated molecules, whereas acidic hydroxy groups, e.g. a hydroxy on an aromatic ring or next to a COCH2OH substituent on the 17 position (corticosteroids), give rise to abundant deprotonated and/or acetate adduct ions.
Consequently the tendency to form deprotonated molecules and acetate adduct ions was investigated in more detail for some 22 corticosteroids. A general structure of these 22 compounds can be found in figure 3 . In order to generate good analytical data, the APCI interface was optimised and tested for its reproducibility. For compounds 5 and 8 the mean (n = 5) was analysed on three consecutive days. In table II the results are listed. From these data we concluded that the data were reliable.
In table III the results and the exact structures of the tested compounds are listed. Unless mentioned explicitly, all Dossier Structure elucidation by LC-MS molecules contain a COCH2OH group on the 17 and beta orientated.
The intensities of both the types of ions is low for the compounds 1, 6 and 13, whereas the "hydroxy compounds" generated abundant ions. Therefore it is clear that the hydroxy at C21 has no function during the ionisation process. Looking at the intensities of the compounds having an additional hydroxy group, it is clear that abundant depro- 
Conclusion
From the first survey it became clear that the response of these compounds in the negative ion mode is rather low, except for the corticosteroïds. Concluding, if good response for a steroid is obtained in the negative ion mode, the compound must have an rather acidic hydroxy group and compounds with exclusively a keto, an aromatic or aliphatic hydroxy on C3 can be excluded. Further investigation of some twenty compounds showed that the intensities of both the deprotonated molecule and the acetate adduct, and thus the ratio, is dependent on the structure of the molecule.
